While the importance of information technology in reducing soaring healthcare costs and enhancing service quality is increasingly being recognized, significant challenges remain in how it is implemented. Although there are a few studies investigating key IT issues in healthcare in advanced countries, there are virtually none in developing countries. We bridge this gap by investigating the critical information technology issues in healthcare facilities in Turkey. These issues are developed based on the opinions of senior hospital managers. The top ten issues include privacy, quality, security, and the implementation of electronic medical records. Further analyses provide additional insights into the results.
Introduction
Emerging opportunities stemming from the implementation of information technology (IT) and increased competition have forced hospital managers to look for new ways to reduce costs, improve performance, and better serve their patient bases. Greater attention to information technology management issues in the healthcare industry have originated from the role of IT in addressing increasing service complexity, requirements for improving healthcare outcomes, and integrating healthcare delivery systems [47] . IT investment in healthcare is regarded as the driving force behind the reduction of continuously soaring costs and the enhancement of service quality, particularly in developing countries [18] . Healthcare information technologies (HITs) have begun to transform healthcare delivery by improving safety and efficiency, and by creating cost-effective, timely and patient-centered care [67] . In general, however, the adoption rate of information technology in healthcare has remained low, even in advanced nations, compared to other industries in spite of its increasing ubiquity, decreasing costs and potential benefits in clinical decision-making processes [15] and [31] . One of the main reasons for this phenomenon is the unique structure of the healthcare industry: healthcare institutions differ from other businesses in terms of their operational independence and individual autonomy [36] . In healthcare organizations, physicians generally have more autonomy, and healthcare payment systems usually do not compensate physicians based on the quality of care they provide. Furthermore, healthcare participants are generally not rewarded for learning and adopting new systems designed to improve the quality of service.
All over the world, healthcare systems are threatened by continuously soaring costs and demand, inconsistent and low-quality care, and poorly coordinated healthcare services [40] . Healthcare spending in every nation is increasing. By 2017, total healthcare spending in the U.S. is expected to reach 20% of GDP, or US$4.3 billion, with a 7% annual average increase [55] . At the same time, governments around the world are trying to find ways to address the inefficiencies and high costs of providing healthcare to their citizens. In this respect, information technology is regarded as a savior by healthcare providers promising to reduce costs and enhance service quality. However, while IT alone cannot solve all of the problems in healthcare, such as high costs, poor safety and quality, and a largely uninsured population, these problems cannot likely be solved without IT [17] . IT offers many benefits and can give healthcare professionals a greater ability to streamline and standardize processes, as well as to access, share and analyze healthcare and patient information to address the above-mentioned issues [17] .
IT investments and the importance of the role of IT in healthcare have steadily increased in advanced countries in recent years [2] . While there is a growing number of publications on IT implementation in healthcare in advanced countries [20] , [53] and [64] , scientific studies in developing countries are limited. To bridge this gap, this study investigates the critical information technology issues in healthcare facilities in Turkey, a developing country. Due to the nature of the health workforce (largely auxiliary personnel) and limited available interventions, health systems and health professionals in developing countries need much more information than those in developed countries, yet they have limited access to evidence-based decisionmaking tools and support [54] . Efficient access to financial, technical and healthcare information plays a crucial role in improving the living standards of poor people in developing countries. Information technology is the primary enabler in improving access to information and evidencebased decision making. By better understanding the key IT issues, managers of healthcare institutions can make better decisions about healthcare IT investments and adopt effective technologies for their organizations. In addition, high-level policy makers and government officers can define better strategies and policies for their countries' healthcare systems. Understanding the perceptions of senior managers about key IT issues is usually the starting point in this exercise (e.g., [3] , [42] and [43] ). Therefore, this study answers the following question: what are the key and pressing IT issues in the Turkish healthcare system from the point of view of senior managers?
The choice of Turkey for this study is important for several reasons. First, Turkey is a developing country. Although the importance of information technology in Turkish healthcare has been realized and promoted since the beginning of this decade [14] , the amount of IT investment in Turkish healthcare has remained much less than 1% of the total investment in healthcare, yet the same figure could easily rise above 3% in advanced nations [7] . Logistical and geographic barriers intensified by financial hardships usually make healthcare unaffordable for much of the population in developing countries [35] . Information and communication technologies have the potential to reduce these barriers by eliminating physical distances, enabling the sharing of limited health resources, and making healthcare affordable and widely available to much of the deprived population. As discussed in detail in later sections, the Turkish Ministry of Health initiated the Turkish Healthcare Transformation Program (THTP) in 2003 to achieve effectiveness, efficiency and equity within the organization and in the delivery and financing of healthcare services. Sahin et al. [57] confirmed that after the THTP implementation, the productivity of Turkish hospitals improved significantly. Much of this improvement can be credited to the widespread implementation of HITs.
Additionally, Turkey is in the process of becoming a member of the European Union (EU) and has served as a bridge between East and West for many centuries. It has an emerging economy with high growth rates in its GDP per capita. Turkey is predominantly Muslim yet secular. Therefore, defining and evaluating key technological issues in Turkish Healthcare would provide appropriate and valuable lessons for other developing and emerging economies in the allocation and use of limited IT resources.
The article is organized as follows. The next section describes the underlying characteristics of the Turkish healthcare industry, which is followed by a methodology section. The results, analyses, and discussion are then presented, and the final section concludes the paper.
Turkish healthcare
As a developing country, the Turkish healthcare industry has unique characteristics compared to healthcare in advanced nations. The Turkish healthcare system has a highly complex structure in which the Ministry of Health, universities and private organizations provide healthcare to patients [50] . Overall, although continuously increasing, the percentage of GDP allocated for healthcare in Turkey is below that of advanced countries. In 2007, Turkey spent approximately 6% of GDP on healthcare, according to the Turkish Statistical Institution [61] . All Turkish residents have basic public healthcare insurance. According to the Turkish constitution, "Everybody has the right to have social security", and the same provision states that the Turkish government takes necessary measures to ensure social security and the establishment of necessary social security institutions [22] . In addition to state-owned funds, there are private funds for supporting social welfare for employees, particularly those employees working in financial and manufacturing organizations. Turkey has one of the highest per capita expenditures on social welfare services in the world [16] . Traditionally, the government largely provides and pays for all healthcare services because the country has a limited number of social and nongovernmental organizations to shoulder the responsibility. The basic international health service indications, such as infant mortality rate, are continuously improving. Thanks to special government-funded programs that have been in place since the 1960s, the country has progressed a great deal, especially in providing preventive healthcare services, thereby improving its healthcare measures significantly [22] . Moreover, Turkey has a relatively young population. With adequate support, this young population would be a great asset for the healthcare industry. Generally, the major hospitals have adequate instruments and technological infrastructure. Newly established private hospitals are charging competitive prices and offer high-quality advanced services. Therefore, private hospitals have begun attracting patients from Europe and the Middle East [16] .
However, Turkey has some potential weaknesses. Although there have been significant recent improvements in Turkish healthcare, the country still lags behind OECD member countries in terms of basic healthcare indicators, such as the number of physicians and nurses per capita [16] . While healthcare expenditures averaged 6.3% of GDP in 2006, Turkey still lags behind other European countries whose healthcare expenditures average 8.9% of GDP [16] . Healthcare services are provided under strict guidance and monitoring by the Ministry of Health. However, healthcare policies are usually defined by populist approaches without reference to real problems and the needs of the country. Furthermore, the traditional structure and culture of health institutions pose obstacles to the development of institutions and the enhancement of services. The general problems in Turkish healthcare are mostly due to adoption and policy. Healthcare providers and policy makers are far from being able to offer large and comprehensive solutions to the country's healthcare problems [60] . Additionally, there exist integration and coordination problems in investment and management. Finally, Turkey spends a significant amount of money on its military due to its risky geo-political position, thereby limiting the money it can invest in healthcare.
Turkey is not a wealthy country. At the national level, funds allocated to IT investments remain limited. Investments in IT are not only inadequate, but are not planned or coordinated effectively. Furthermore, the country depends largely on foreign suppliers for medicine, healthcare equipment and technical infrastructure. IT hardware and software infrastructure is largely imported and purchased from foreign suppliers. Government guidance and monitoring are limited in this process.
Nevertheless, the Turkish healthcare system is going through an intensive transformation to satisfy EU membership requirements and harmonization processes. Crucial reforms have been carried out in recent years [62] . Turkish healthcare is beginning to take on market-oriented characteristics, such as competition and choice, and patients can now choose among public and private healthcare providers [1] . The major objectives of these reforms are reducing inequality in access to healthcare and narrowing the gap in the use and quality of healthcare services [62] . The Turkish healthcare system was unified in October 2008 with the initiation of the Universal Health Insurance System (UHI) and the implementation of various social security systems under one large umbrella to cover all citizens [50] . With the use of citizen identification numbers in the new health information system, all patient records are now easily accessible. In addition, there is a plan underway to issue credit card-like social security cards to employees that can be swiped to provide hospitals and pharmacies with insurance details [50] .
THTP aims to provide better quality information to managers and public officials to make sound policy and administrative decisions [62] . THTP plans to establish a nationwide integrated healthcare information management system. The first tender was made in 2007 and tests of the system began in 2009. The system is called "Sağlık Net" and as of 2012 was largely operational, according to IT experts at the Turkish Ministry of Health. 1 The Health Ministry collects a variety of health data from public and private hospitals. However, because the legislative framework is not yet ready, the Ministry cannot share and use the collected data. Furthermore, the doctors and health personnel are not yet fully collaborating, and the data quality is poor. Note that THTP faces unique problems of healthcare provision in developing nations, such as the expansion of coverage, the improvement of access to services, and the combating of informal practices and corruption [1] . Despite these challenges, the transformation program is progressing well.
Research methodology
There is a rich tradition of identifying key IT issues in the information systems (IS) literature going back to the early 1980s [9] and [19] . In recent years, Luftman and his colleagues published key IT issues studies on an annual basis [42] , [43] , [44] and [45] . However, the study of key IT issues in the healthcare industry is limited, even in advanced countries. This study is based on a recent study on the healthcare industry in the U.S. [53] . The key issues survey instrument was adopted from the Palvia et al. study [53] and modified for the Turkish context. In the process, the authors made an extensive review of the complete instrument and a number of changes for the Turkish context. The English survey was translated to Turkish by one of the authors and then translated back to English by an expert working in the industry. During the process, several modifications were made. For example, the item (i.e., an issue) "IT Human Resources Development" in the original survey was divided into three items: training for IT personnel, training for healthcare personnel and training for administrative personnel. "Using IT to empower patients" was modified to "Using IT to enhance patients' rights". "IT's role in healthcare outsourcing" was reconfigured as "IT's role in privatization of Turkish healthcare". "IT's role in off-shoring" was completely dropped. "Improving productivity in healthcare organizations" and "Alignment between medical staff and administrative staff policies and strategies" were added. The job titles of participants were defined according to Turkish practices. Instead of service type, we classified hospitals based on three prevalent categories.
A five-person expert panel working in healthcare was formed and requested to evaluate the survey. The panel members were a Baş Hekim (equivalent to a CEO at Turkish Hospitals), a department head and a hospital manager at a university hospital, and two medical doctors working in private hospitals with managerial duties as division heads. The panel members commented on the clarity and completeness of the survey. Some of the items were rewritten to include more explanation for the Turkish context. Because the survey was only being shared with mostly healthcare staff at that point, we decided to obtain feedback from IT professionals. Therefore, prior to the full-scale implementation of the survey, the instrument was pilot tested with five hospital IT managers. They agreed with the questions and acknowledged that the best responses to these issues could only be provided by the CEOs and general managers of Turkish hospitals. Only minor editing changes were made at that point. The final 36 issues included in the instrument are presented in Table 1 . They are listed in no particular order.
The key issues were incorporated in a questionnaire that also included items for assessing hospital culture, general management philosophies of hospital senior managers, and questions on organizational and individual characteristics of the respondents. The questionnaire was completed by CEOs (Baş Hekim), vice CEOs (Baş Hekim Yrd.), general managers (Müdür), assistant general managers (Müdür Yrd), and IT managers (Bilgi Işlem Md). The respondents were asked to rate each issue on a 7-point Likert scale, where 1 represented the highest importance and 7 represented the lowest importance. The study was carried out with the support of the Turkish Ministry of Health. An online survey was posted on the university website of one of the authors and announced officially to over 900 public hospitals run by the Ministry of Health and approximately 100 additional private hospitals in the country.
Official permission to administer the survey was obtained from the Ministry of Health. The survey was posted on the university website of one of the authors, as it was a requirement of the Ministry that the survey be posted on a .tr extension website. A survey link with an embedded password was created and shared with the Ministry. The Ministry's IT department distributed the survey throughout the country via official channels. The Ministry did not permit the authors to be involved in the survey distribution and administration process. Because the Ministry was only able to distribute the survey to public hospitals, the CEOs, vice CEOs and hospital managers of private hospitals (approximately 100 in total) were personally called by one of the authors inviting them to participate in the survey.
Sample and respondent characteristics
Ninety-one complete and useful responses were obtained from senior management-level employees. Managerial levels in Turkish hospitals are mainly divided into two professions. The first managerial level is called "Baş Hekim". This person is a medical doctor and is equivalent to a CEO in the American hospital system. The Baş Hekim is responsible for all managerial aspects of the health organization and oversees its general operations. He has a number of assistants, who are called "Baş Hekim Yardımcısı" and are also medical doctors. The Baş Hekim Yardımcısı are roughly equivalent to vice CEOs. The second managerial level is composed of non-medical professional managers. This group has a number of deputies who help them manage and carry out administrative tasks. They are called "Hastane Müdürü" and "Hastane Müdür Yardımcısı". We were also interested in getting input from managers who are in charge of Information Technology operations in their hospitals. Therefore, we included another managerial position, that of IT Manager (Bilgi İşlem Müdürü in Turkish) in the survey. Turkish healthcare organizations generally do not hire or employ a senior individual to manage IT (equivalent to a CIO position). Ultimately "Baş Hekim" and, in some cases, "Hastane Müdürü" make decisions related to information technology investments. Even if some Turkish hospitals have IT departments, they largely function as technical service providers. Hence, our sample includes only a small percentage of participants who identify themselves as IT managers per se. Nevertheless, it is widely argued and accepted that physician leadership is critical to the success of HIT investments [38] and [47] . Moghaddasi and Sheikhtaheri [47] even predict that, in the future, CIO and CEO positions may merge in healthcare settings. Thus, our sample, which was composed predominantly of physician administrators, provides a sound understanding of the key healthcare IT issues in Turkish hospitals. Table 2 shows the sample characteristics. The majority of the responses came from CEOs, followed by vice CEOs. Of all of the respondents, 36% are non-medical managers and the rest (64%) have a medical background. Approximately 81.4% of the respondents are CEOs, vice CEOs and hospital managers involved in strategic decision making and policy formulation. Approximately one quarter (30.7%) of the managers said that their hospitals are part of a larger healthcare system. Most hospitals are stand-alone entities, not affiliated with another system or corporation. A large number of respondents (79%) said that they are from public institutions. Most respondents (70%) were from urban hospitals. In Turkey, a significant number of healthcare facilities are located in urban areas. Given the lack of resources, only a limited number of services are available in rural areas. Turkish hospitals are classified into three stages or categories. The first-stage health providers are small health clinics that do not provide inpatient services. The second-stage health providers are hospitals that provide all or a majority of healthcare services, including inpatient services. Finally, third-stage health providers are large hospitals with inpatient services and research facilities. These third-stage hospitals also offer residency programs. Quite a large proportion of participants classified themselves as secondstage hospitals (70.8%). Note that our sample represents the larger hospitals in Turkey. Nationally, Turkish hospitals are predominantly public (approximately 65%) and are mostly urban. 2 Managers seem to have a wide range of experience in healthcare management, ranging from 0 to 40 years (Table 3) . Additionally, managers reported that they had spent a large part of their career in their current positions. Hospital size can be measured by the number of employees and number of beds. Again, these are mostly larger hospitals. However, the number of hospital employees ranged from 6 to 2300 and the number of beds ranged from 0 to 1000.
Top ten information technology issues
The average rating of each issue was computed for all of the respondents. Note again that the Likert scale ranged from 1 to 7 and a lower average represented a higher ranking. Based on the average responses, the top ten IT issues in Turkish healthcare are reported in Table 4 and are discussed in more detail below.
Privacy of electronic health records
The privacy of electronic records was rated as the most important issue by Turkish healthcare managers. There is a significant amount of risk involved in presenting, sharing and storing personal information in electronic media, particularly over the Internet. As Gostin [28] argued, the privacy of patient health information is an important issue in healthcare. Particularly in developing countries, there is virtually no or insufficient legislation safeguarding patients' personal health information [13] . Because of the ease of access and data transfer, electronic documents pose tremendous privacy and security risks. Given that sensitive personal information, such as contingency diseases, drug abuse, and emotional problems may be accessed via personal health records, it is necessary to maintain strong measures to protect patients from privacy violations. Article 20 of the Turkish constitution assures the secrecy of a person's private life. Additionally, the Turkish Patient Lives Code, dated 01.08.1998 and numbered 23420, amalgamates all of the country's regulations regarding the privacy of personal health records. Nonetheless, there is still a perceived risk to privacy in the current efforts to gather healthcare information under one integrated system as proposed by the Ministry of Health.
Quality assurance of electronic health records
Quality assurance of health records is an important issue in developing countries [23] . Healthcare workers' capacity and willingness to produce quality and relevant health records is crucial to improving the quality and performance of healthcare services [66] . Furthermore, healthcare IT investments are largely justified by the promise of high-quality medical records [53] . Because Turkish healthcare managers and policy makers adopted a piecemeal approach to healthcare information management, and because health-related information is managed within a variety of non-integrated systems, it is difficult to access accurate and high-quality information throughout the system [56] . A limited number of qualified physicians with large workloads has resulted in the widespread employment of healthcare assistants or secretaries who are in charge of collecting and storing healthcare information during patient visits. In addition, larger workloads decreases the amount of time that doctors can devote to patients, in turn decreasing the emphasis on quality assurance of healthcare records. Turkish healthcare management is not always information-based and much of the coded information is inaccurate or incomplete. Thus, the information cannot be used effectively by healthcare managers. There is no authority or mechanism in place to assure the quality of information, and there is not much integration or information sharing among governmental bodies or even within the Ministry of Health. Thus, reliable access to and accuracy of information poses serious problems and issues for healthcare managers.
Security of electronic health records
The security of electronic health records was identified as the third-most important issue by hospital managers. Healthcare organizations collect, transmit, maintain and store vast amounts of information electronically. Electronic medical records are becoming pervasive in Turkey. Security threats to electronic health records can be intentional or unintentional, with the people able to access them hailing from both inside and outside of the organization. Such threats can also be technology-related, such as the failure of the IT department with no adequate backup to take its place. Security threats can also be environment-related, such as floods, 3 earthquakes and fires. Therefore, healthcare organizations must protect their systems and healthcare records from a variety of potential threats, including viruses, fires, untested software, and theft of clinical or administrative data, as well as intentional or unintentional damage to or misuse of organizational hardware, software and data [63] . Sound procedures and software/physical safety measures should be implemented to maintain their integrity and security. Furthermore, the intentional or unintentional release of patient-specific information can cause security breaches. Equally important is for healthcare organizations to maintain a balance between security and data availability [63] . Unnecessarily stringent measures may prevent legitimate data access, which in turn could reduce healthcare service quality. Overall, Turkish healthcare managers have only recently realized the importance of securing their electronic health records. Hence, policies and procedures for protecting security are largely missing or evolving at this time.
Implementation of electronic medical records (EMR)
Electronic medical records (EMR) are application environments composed of clinical data repositories, clinical decision support systems, controlled medical vocabulary, order entry, computerized order entry, pharmacy and clinical documentation applications to support patient care and provide healthcare professionals with tools to document, monitor and manage healthcare delivery [27] . "Electronic Medical Records are electronic health related information of an individual that can be created, gathered, managed and consulted by authorized clinicians and staff within one healthcare organization" ([63, p. 5]). EMRs are created by individual health organizations and serve as the source of electronic health records (HER). Electronic health records, on the other hand, are created, managed and consulted by health personnel across a number of healthcare organizations. EMRs are seen as central to creating integrated HITs [40] . They are the centerpiece of providing better healthcare to individuals and are the backbone of computerized health information systems. They can effectively reduce medical errors and improve the quality and efficiency of patient health services [27] and [48] . However, it is not easy to implement EHRs or EMRs. The implementation barriers can be classified under three categories: financial, organizational or behavioral, and technical [63] . Financial barriers included a lack of financial or capital resources needed to develop, acquire, implement and support healthcare information systems. Organizational or behavioral barriers are related to the use and acceptance of systems by healthcare personnel. Finally, technical barriers are related to a lack of technical capabilities, and a lack of definitions and standards for interoperability. As Turkish health organizations move rapidly toward electronic environments, EMRs have become the focus of administrative processes. Currently, the Turkish Ministry of Health is in the process of creating a country-wide electronic health management system, and EMRs are critical to this process. According to an IDC Health Insights report, the amount of money Turkish health organizations have spent implementing EMR systems is expected to double by 2015 from US$1.9 billion to US$3.8 billion [10].
System-wide approach to patient identity management
In Turkey, each healthcare facility uses its own system. This localized data network inhibits the sharing of patient information and the adoption of a system-wide approach to patient healthcare management. The majority of healthcare data is stored on paper in different geographical locations, thus hindering and limiting adoption of system-wide approaches to healthcare management. If a patient is treated in a city where the hospitals have advanced electronic health management systems and then receives treatment in a different city, most of his personal and health information will have to be reentered or recreated. Almost all of the medical tests will need to be done again, causing significant additional expense and burden to either the patient or the social security system. Adopting a system-wide approach to patient identity and health management has important benefits ranging from the ability to offer better and less costly health services to enabling complete and extensive data resources for researchers and decision makers. However, incompatible infrastructures, industry capacity, and lack of security and standards are major challenges to adopting a system-wide approach to patient healthcare management [12] . System-wide standards can facilitate and accelerate the adoption of new HIT by enhancing compatibility, ensuring HITs works for all stakeholders, expanding the value of the network and reducing switching costs [15] . Yet, system standardization can support heterogeneity in healthcare across medical conditions and among patients.
Change management from paper to electronic medical records
Like many IT implementations, most of the healthcare information systems applications have not been completely successful [41] . According to research estimates, technical factors explain between 5% and 20% of HIT implementation failures [40] . Social and organizational factors are the main reasons behind the failures of HIT implementations. Every new implementation brings change, whether in expectations or the way tasks should be completed. It is not uncommon for people and employees to resist change. Lewin [39] argues that social systems are like biological systems, which have the tendency to maintain the status quo by resisting change and reverting back to the original state. Resistance to IT implementation and adoption by physicians is a common phenomenon in healthcare [11] . Resistance can be irrational or self-serving, yet it is an important form of feedback [25] . Traditional change management techniques, such as software demonstrations, user trainings and help desk staffing in implementation have had limited success overcoming user resistance [11] . Users' negative perceptions of usefulness and threats can have negative impacts on adoption intentions and may boost resistance behaviors. Therefore, it is imperative that healthcare managers understand all aspects of physicians' expectations and perceptions and address them adequately before, during, and after implementing new health information systems.
Implementation of patient health record
The implementation of patient health records is tied with the following two issues for seventh place. The terms "Electronic Health Records" and "Patient Health Records" are sometimes used interchangeably and evaluated accordingly [27] . Although related, they encompass different concepts. Patient or Personal Heath Records (PHRs) are electronic records of health-related information on an individual that conforms to nationally recognized interoperability standards and can be drawn from multiple sources. Additionally, they can be managed, shared, and controlled by the individual [63] . EHRs, however, are created, managed and consulted by authorized clinicians and staff across more than one healthcare organization [63] . PHRs are crucial to the successful implementation of electronic health management systems while reducing costs and improving healthcare. PHRs depend on the effective use of EMRs. At the same time, EMRs could not reach their full potential without the proper implementation of EHRs [27] . While EMRs are created by individual healthcare providers, PHRs are healthcare information shared across healthcare facilities by all stakeholders in the system of a region or country. In addition to enhancing healthcare delivery quality and reducing delivery costs, PHRs promote communication, responsibility and data usage between healthcare stakeholders [67] . In Turkey, the implementation of EHRs (and by implication, PHRs) is part of the electronic transformation endeavors of the Turkish government. According to the Knowledge Society Action Plan [21] , a plan to create a nationwide Health Information System has been initiated with the participation of the Health Ministry, Social Security Administration, Turkish Statistical Institute, Turkish Standards Institution, Scientific and Technological Council of Turkey, and related institutions and non-governmental organizations. Currently, the preparation of Turkish egovernment and knowledge society laws is in progress. These laws are expected to shape the legislation framework for the EHR and PHR implementation process. Yet, the widely acknowledged barriers to the effective use of PHRs by patients and physicians are privacy and security, costs, standards, and interoperability [67] . These barriers are also significant in Turkey. Because PHRs may threaten ethical values, such as privacy, confidentiality, and perceptions of medical record integrity, the use and benefits of PHRs may not be distributed equally among the larger population. Thus, the implementation and adoption of PHRs may lag behind the expectations and desires of policy makers and purchasers of these systems.
Compliance with regulations and laws
The Turkish healthcare system is complex and fragmented, involving a number of government agencies and regulatory bodies [50] . Although extensive efforts are in place to integrate and consolidate the Turkish healthcare system, there are different laws and regulations in place to guide the practice. Er [24] lists sixteen major and fundamental laws about Turkish health management and twenty special laws. In addition, there are numerous regulations and decrees. There is little standard and uniformity among Turkish Healthcare legislation. Most laws and regulations have been enacted because of political considerations, not because of logical requirements or necessities. This causes widespread disorder among practitioners because they cannot foresee the future consequences of their actions. While Turkey is now creating the necessary underlying framework of legislation for electronic healthcare management systems, the current reality indicates turmoil. Almost every healthcare process creates some legislative outcomes and involves some sensitive and personal information. Although advanced western societies are generally more conscious of the rule of law and of compliance with laws and regulations, the level of consciousness appears to also be steadily increasing in Turkey. In particular, given Turkey's continuous efforts to harmonize its laws and regulation to those of the EU in preparation for EU membership, complying with existing laws and regulations in all areas of administration has become important.
Reducing healthcare errors with information technology
Death resulting from preventable medical mistakes is one of the top five causes of death in the healthcare system [5] and [6] . Medical errors are common in healthcare systems throughout the world. Statistics indicate that between 44,000 and 98,000 people die in the U.S. each year due to medical errors. The same figure is approximately 40,000 in England, between 5000 and 10,000 in Canada, and 25,000 in Germany [49] . A recent study of Turkish healthcare professionals revealed that more than 6% of participants admitted that they had made at least one mistake that endangered a patient's life and more than 10% acknowledged seeing their colleagues make mistakes [49] . The same study indicated that more than 50% of healthcare staff also make such mistakes. Information technology has the potential to reduce errors and improve patient safety due to improved and efficient record keeping as well as to provide access to more current and remote patient records [53] . At the same time, IT can introduce unintended consequences and increase certain types of errors. Called e-iatrogenesis by Weiner et al. [65] , it is defined as patient harm caused at least in part by the application of health information technology.
Enhancing productivity in health settings
Productivity problems are the major barriers facing the development of Turkish healthcare. Because most of the healthcare in the country is provided by public hospitals and staff employed by the government, often mired in bureaucracy, low productivity is very common throughout the healthcare system. Lifelong employment, lack of incentives based on performance and widespread organizational stagnancy and red tape are the major reasons for widespread unproductive operations in Turkish public organizations. One of the major indicators of efficiency in healthcare organizations is the bed utilization rate. This figure is approximately 55% in Turkish hospitals [51] . IT can improve operations as well as the decision making abilities of managers by providing current, complete and relevant information in a timely manner. Furthermore, health IT is expected to transfer Turkish hospitals from their current bureaucratic hospital management approach to a more productive patient management approach using a participative management style [52] . Thanks to the Turkish Health Transformation Program referred to earlier in this paper, hospitals can invest in IT and have the potential to enhance productivity. However, hospitals do not seem to be improving their overall performance [57] . This may be due to top managers' inadequate understanding of the significant role IT plays in improving performance and their lack of motivation to improve productivity.
Bottom ten information technology issues
It is instructive to examine the bottom IT issues to get a sense of what is not important to Turkish healthcare administrators. The bottom ten issues are reported in Table 5 . Some comments are in order.
Telemedicine is at the very bottom of the list. The potential of telemedicine has not been exploited even in advanced countries. With Turkey being a developing country, its institutions and residents have only recently begun enjoying the benefits of IT and the Internet. Thus, telemedicine is simply not a major concern at this time. The privatization of healthcare is also not a major issue in Turkey because it has adopted the "public insurance model" under which the Turkish government provides all of the required healthcare services in the country. Notably, however, while private insurance carriers are not widespread, their numbers are growing. The low need for home healthcare can be explained by the collectivistic nature of Turkish society in which there is a high interdependency among members [34] . Turkish people are expected to take care of their elderly and sick, and home care is largely provided by the relatives of the patient. The low importance of "sharing of health information with patients" can be explained by another of Hofstede's [34] cultural dimension of power distance. Turkey ranks high with regard to power distance, which is the extent to which the less powerful members of a society expect and accept that power is distributed unequally. Thus, Turkish systems are hierarchical, and superiors are usually perceived as inaccessible. Turkish physicians are usually considered as the final and utmost authority on health issues and are not expected to share information with their patients. In this role, patients usually assume an obedient role. It is interesting to note that this issue is in conflict with the previously described issue of "patient health records". While the need for PHRs may be articulated by administrators, Turkish culture may actually stand in the way of its implementation. Similarly, using IT to enhance patient rights did not make it into the top issues because patients are in subservient roles and because Turkish hospitals do not practice a patientcentered approach.
A large proportion of Turkish healthcare organizations is owned and operated by the government. Not surprisingly, measuring effectiveness is a low-ranking issue. In this environment, most healthcare managers adopt only conventional methods and do not take much risk. Thus, healthcare managers are not eager to implement new HIT innovations, such as decision support systems, group collaboration systems and emerging technologies. As stated earlier, the strong autonomy enjoyed by physicians and medical staff, and the weak position of consumers do not encourage the adoption of such innovations.
Key issues, entrepreneurial orientation and organizational culture
When evaluated in the context of entrepreneurial orientation and organizational culture, Turkish healthcare top managers' perceptions of key HIT issues may make more sense and provide additional insights. As a developing country and a Muslim nation, Turkish organizational culture and entrepreneurial orientation have unique features compared to Western organizations. In fact, many would argue that Turkish organizational culture and entrepreneurial orientation have both Eastern and Western values due to the location and mindset of the nation. Surely, in making strategic or even day-to-day decisions, top Turkish healthcare managers would be influenced by both the prevalent national and organizational culture as well as the entrepreneurial orientation of the organization.
By using existing validated measures [46] and [59] , the entrepreneurial orientation of hospital executives and the culture of their hospitals were captured. Fig. 1 shows their average entrepreneurial orientation on several attributes. These scales range from 1 to 7, as shown.
It is apparent that Turkish healthcare managers tend to adhere to tried and true marketing principles rather than adopting non-standard and innovative practices. Because most survey participants were managers at Turkish public hospitals, there is very little incentive to be innovative. For the same reasons, survey participants expressed a strong tendency for low-risk projects over high-risk ones. In other words, senior management tends to be conservative and risk-averse. However, senior management seems to be a little more entrepreneurial when accounting for environmental conditions. These results are not surprising given the existence of outdated, bureaucratic, limited or non-incentive-based and risk-averse nature of Turkish public administration. These findings can be contrasted with findings from the U.S. [53] . While American hospital executives were also conservative, their Turkish counterparts were far more conservative and risk-averse. In addition to the public ownership of Turkish hospitals, national culture may provide another explanation for this finding. Three of Hofstede's [34] national culture dimensions, uncertainty avoidance, masculinity, and power distance, are applicable here. According to published data on these dimensions, Turkish professionals try to avoid uncertainty more than their U.S. counterparts (index value of 85 versus 46). U.S. managers are driven more by competition, achievement and success, as reflected in their masculinity index of 65 versus 45 in Turkey. Finally, for the power distance dimension, Turkish people are more willing to expect and accept the power of their managers rather than act on their own compared to Americans (index value of 66 versus 40). Thus, Turkish managers tend to use more of the established IT methods and technologies rather than trying newer innovations, such as decision support systems and supply chain systems.
The organizational cultural profiles of Turkish hospitals were also investigated and the results are reported in Table 6 . Four profiles were described and the respondents were asked to distribute a total of 100 points within these profiles. None of the four profiles stand out. In fact, the first three profiles (dynamic & entrepreneurial, personal & extended family, and productionoriented) are divided about equally. Compared to the U.S. study [53] , the formalized and production-oriented profiles are more prevalent in Turkey. This can be explained by the "power distance" dimension of national culture (i.e., reverence for authority and power). What is a bit surprising is the lower score associated with the personal & extended family profile compared to that of the U.S. One would expect a higher score in a collectivistic and feminine society. A possible explanation is that contrary forces may be at play. The power distance dimension dominates in the work setting, and the collectivistic and feminine dimensions may not be so influential outside of social settings. Hence, issues such as alignment of policies and strategies of hospital staff, group collaboration systems, and training may not be perceived to be important.
Top ten it issues based on location
The survey participants were asked to specify the location of their healthcare organizations as either rural or urban. Researchers usually acknowledge the differences in the quality of healthcare provided, access, and resources available between rural and urban hospitals [26] and [58] . Many emphasize the need to increase the quality of healthcare delivery in rural areas by the effective use of information and communication technologies [26] . The Turkish Ministry of Health has also acknowledged this fact and has initiated the Healthy Villages Project, which aims to establish the necessary conditions for improved environment and health in villages [8] . Sixty-three respondents indicated that their hospitals were located in urban areas, while twenty-seven respondents indicated a rural hospital location. There are some salient differences in the top ten issues based on the location of the hospital, as shown in Table 7 .
While the privacy of records was the most important issue in urban hospitals, quality assurance of health records was the most important issue in rural hospitals. Privacy of health records is important in all settings. However, security is a bigger concern in rural hospitals. A system-wide approach to patient identity management was among the top key issues in both urban and rural hospitals, underscoring these problems due to a lack of interoperability capabilities, regardless of geographical location. While enhancing productivity, training medical personnel and reducing healthcare errors were listed among the top ten issues only in urban hospitals. Compliance with regulations and laws, interoperability and implementation of EMRs were listed among the top ten only in rural hospitals. Hospital managers in cities seem to have problems with productivity and employee training. On the other hand, hospital managers in villages are more concerned with complying with regulations and implementing EMRs. It seems that rural hospitals are in the earlier stages of healthcare IT implementation than are urban because managers at rural hospitals are concerned with implementing EMRs, whereas hospital managers in urban areas are more concerned with implementing PHRs. For the most part, urban hospitals have largely completed or are well into the process of moving their medical records into electronic environments. Thus, change management and moving the medical records into the patient realm are now more important. On the other hand, rural hospitals are at the very early or even planning stages of implementing healthcare systems.
Top ten it issues based on hospital type
The Turkish law categorizes healthcare providers into three major types/stages. The first-stage providers are small clinics that do not offer inpatient services. The second-stage providers are hospitals offering most or all healthcare services, including inpatient services. Finally, third-stage providers offer all or most healthcare facilities and inpatient services as well as conduct research. University hospitals and research and development hospitals are usually classified in the third category. As a hospital's size increases in terms of number of employees and number of beds, its stage usually increases as well. Hence, larger facilities are usually classified as either second-or third-stage providers. As Keeler et al. [37] point out that larger urban research and teaching hospitals usually offer higher-quality healthcare services than smaller non-teaching and nonresearch institutions. Therefore, it is worthwhile to investigate the differences in the top ten IT issues based on hospital type. Twelve respondents categorized their hospitals in the first stage, sixty-four in the second stage, and fifteen in the third stage. Their results are presented in Table  8 .
There are considerable differences in the top ten issues among hospitals in different stages. Quality assurance of electronic records was identified as the most important issue in stage 1 hospitals, privacy of electronic records was the most important in stage 2 hospitals, and training of medical personnel on IT usage was the top issue in stage 3 hospitals. While implementation of EMRs was the second most important issue for stage 1 hospitals, quality assurance and security of electronic records were the second most important issues in stage 2 and stage 3 hospitals, respectively. It can be argued that as hospital size increases, hospitals begin to get involved in research and development. Thus, the training of medical personnel on IT usage, compliance with regulations and security of medical records become more important. Small hospitals on, the other hand, seem to be more concerned with the quality, security and privacy of their medical records. Moreover, large hospitals seem to have less problems with IT infrastructure whereas small hospitals tend to have less concerns about interoperability, as they are typically standalone entities. Preparing for disasters and recovery of health records does not seem to be a concern of small hospital managers. However, this issue is important for second-and third-stage hospitals. Similarly, the implementation of PHRs seems to be important only for stage 2 hospitals. Stage 2 hospitals are the most common type of hospitals in Turkey, serving large volumes of patients. In addition, stage 2 hospitals generally operate under the guidance of the Turkish Ministry of Health. Hence, preserving patient health information within this large base and sharing this information with patients and other healthcare providers is critical to them.
Discussion

Practical implications
A scientific examination of healthcare IT issues provides a valid compilation of the pressing concerns surrounding the adoption of this promising technology. Investments in healthcare IT have the potential to reduce escalating healthcare costs, enhance the quality of service, improve safety and efficiency, and allow cost-effective, timely and patient-centered care [18] and [67] . However, if the challenges identified in this study are not addressed, these promises will go unfulfilled. In this regard, our findings have direct consequences for hospital administrators, vendors, policy makers and government authorities in Turkey.
As seen in Table 9 , hospital management is affected by each challenge, and it must proactively address each one of them. While responses to some of these challenges are obvious, others require elaboration. For example, implementation and change management may require a variety of responses, such as planning, effective communication and training. Others may require stronger organizational monitoring and reinforcement. Note that vendors, policy makers, and government bodies also share responsibility for HIT adoption in Turkey. Vendors must strive to deliver higher-quality technology solutions to address the issues of privacy, security, and accuracy, and provide assistance in the implementation process. Policy makers in both the public and private realms must pay attention to issues of privacy, identity management, and healthcare regulations. Finally, government bodies can provide support and incentives for HIT implementation and enhancing productivity. A case in point is the American Recovery and Reinvestment Act (stimulus bill), which includes billions of dollars to encourage healthcare providers to adopt health information technology.
Research implications
Given the nascent emergence of healthcare IT, researchers have only recently begun to pay attention to healthcare information systems research. Key issue studies typically provide a starting point for researchers to focus on the important areas of concern and investigate them in greater depth. In this regard, research opportunities abound. One avenue of research would be to examine the critical issues from the perspective of different stakeholders, such as vendors, consumer groups, and governmental agencies [68] . These are important stakeholders in healthcare. Their views and a stakeholder analysis would yield greater understanding and insights. Stakeholder theory suggests that organizational strategies are geared toward balancing the conflicting goals of organizational stakeholders [30] . Thus, an analysis to reconcile the possibly different views of the stakeholders would be useful.
Worldwide, key issue studies in healthcare IT are sparse. Thus, this study establishes a framework for similar studies in other parts of the world, particularly in developing and underdeveloped nations. Once there is a critical mass of such studies, they may be repeated at regular intervals to trace the trends and evolution of healthcare IT, just like the studies that have been conducted in mainstream IS [43] . Thus, this study provides an important benchmark for similar studies in different parts of the world. Furthermore, every country has specific requirements, underlying legal frameworks, organizational cultures, national cultures and entrepreneurial orientations. These country studies must be interpreted in light of these contextual factors to develop a deeper understanding.
Finally, each critical issue represents a formidable inquiry on its own and researchers should explore each of them with greater vigor and intensity. For example, the implementation of EMRs, in spite of its potential benefits, has encountered numerous challenges in the U.S. (and elsewhere). These challenges include financial, organizational or behavioral, and technical barriers [63] . What are such challenges in other countries and how do they cope with them? There are numerous opportunities to learn from one another's experiences so that similar mistakes are not repeated.
Implications for developing countries
Our study offers valuable implications for developing nations and emerging economies of the world. Most of the top ten issues raised by Turkish health CEOs highlight the widespread lack of government action, data standards, plans, readiness for e-health and sufficient budgets for implementation processes [4] . The degree of politics, and lack of coordination and cooperation between health organizations' various departments and the bureaucracy, strict government tender systems in clinical health systems purchasing, and lack of resources (particularly of medical experts and expertise) are common factors hindering successful implementation and adoption of HITs in developing countries. Furthermore, as in Turkey, geographical barriers to accessing healthcare services, inequalities in the distribution of health personnel and high quality facilities, and informal payments are common problems faced by many developing nations [4] , [35] and [54] . Alkraiji et al. [4] recently acknowledged that the immaturity of health data standards, and lack of a national plan and a recognized body are among the most significant reasons behind the difficulties in HIT implementation and adoption in Saudi Arabia. Aiming to address such barriers, the Turkish Health Transformation Program has achieved noticeable results, with enhanced implementation and adoption of HIT as well as improved productivity. The transformation program is still underway and more significant results, such as improved healthcare services and patient and health personnel satisfaction, may be realized in the coming years. Similar results would be achievable in other countries if attention were directed toward the critical issues highlighted in this study.
Limitations
As for the limitations of this study, the issues common to its survey methodology apply, e.g., sample size and representativeness. Although the sample could not be randomized due to the obvious difficulties in doing so, we achieved a fair amount of success in representing the larger hospitals in Turkey. The starting point for the key issue items was a U.S. instrument, but it went through significant revision in the Turkish context, adding to its validity and reliability. Other measures were directly adapted from the existing literature (i.e., organizational culture and entrepreneurial orientation). It should also be acknowledged that while the sample size was adequate, the response rate was somewhat lower. However, low response rates are endemic to healthcare IT research [32] as well as to developing countries.
Conclusions
Compared to the U.S. and many Western nations, Turkey presented these researchers with a unique opportunity to examine its healthcare IT issues. Turkey is a developing country with a distinct culture. Furthermore, Turkish healthcare is complex. It has a centralized structure through which a variety of healthcare providers serve patients. The government is the largest healthcare provider in the country. In this context, privacy, quality and security issues are among the top ten IT issues, as identified by hospital administrators. The next four issues are related to the implementation of different forms of electronic health records. The last three of the top ten issues are administrative in nature. The rankings can be explained by the conservative orientation of Turkish managers and their desire to avoid uncertainty. Additionally, the governmental impetus to transform healthcare through extensive IT use and implementation plays a role in the rankings. To the best of our knowledge, our study is the first to identify critical healthcare IT issues in a developing country. As such, it provides a unique perspective on these issues compared to studies conducted in advanced countries. This study's contributions are manifold. It provides important input to practitioners and policy makers in making decisions related to IT investments and implementation, and it give researchers investigating health IT issues in different parts of the world a benchmark and framework to work with.
